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胶厚等参数对纳米压印结果的影响，在纳米压印胶表面制备出孔径为 200 nm 的
孔状结构和线宽为 40 nm 的光栅结构，优化并建立了氧等离子体微波去除残胶工
艺，考察了不同去除残胶时间对制备纳米结构的影响。通过探索残胶层去除和牺
牲层显影时间对剥离工艺制备金属纳米结构特征尺寸的影响，建立了使用同一模
板复制不同间距金属阵列的工艺方法，成功制备出直径为 250 nm 和 350 nm 的银




成、搅拌速率、温度等电镀参数的探索与优化，建立了从 IPS(Intermediate Polymer 
Sheet)软模和纳米压印胶上复制纳米压印模板的电铸镍工艺，成功复制出特征尺
寸 50 nm、周期 100 nm 的镍模板，并对镍模板进行表面抗粘层修饰，热纳米压
印实验结果表明，电铸镍模板使用 10 次后，表面基本无损坏。 





菌柄直径 60 nm，周期 100 nm，“菌盖”之间的间隔可达 10 nm 以下。拉曼测试
































With the fast development of nanoscience and nanotechnology,research on 
surface plasmons has rapidly grown into an important part of nano-optics in recent 
years.Surface plasmons are a form of electromagnetic radiation localized at the 
interface of metal and dielectric while immediately propagating forward,which have 
abundant content and extensive applications in many fileds such as integrated 
photonics,biosensing and fine measurement technology. Surface enhanced raman 
spectroscopy (SERS) ,an important branch of surface plasmons has drawn much 
attention about the study on the unique optical properties of metal structures with 
nanogap and related applications.In this thesis we aimed on the fabrication of highly 
active SERS substrate with high-uniformity and high-repeatability by the combination 
of  nanoimprint lithograhpy and electrochemical deposition. 
The following are related research results mainly including several parts: 
(1) Establish the complete process to fabricate metal nano-dots and nano-gratings 
by nanoimprint lithography.We obtained hole arrays of photoresist nanostructure with 
feature size about 200 nm as well as gratings with 40 nm by optimzing 
temperature,presure and the thickness of the photoresist. By optimizing nanoimprint 
process as well as residual resist layer removal process, we successfully prepared 
silver dot arrys with 250 nm and 350 nm in diameter and silver gratings with line 
space of 40 nm and 80 nm based on double-layer resist via lift off. Also we 
investigated the influence of the residual layer etching time on the metal nanostructure 
feature size replicated. 
(2) Establish a practical process of fabricating nickel mold for the purpose of 
nanoimprinting.Stamp technology is still the bottleneck of nanoimprint.The cost and 
the lifetime of the stamp are restricting the spread of the technique. Stamp used in 
nanoimprint are almostly made by electron beam lithography which is much 
expensive. In our work, by controlling the electroplating condition precisely, we have 
successfully achieved nickel mold with nanoscale pillars down to 50 nm in diameter. 
The electroplating parameters are investigated and optimized. In order to reduce the 
surface energy of the replicated stamp to avoid the adhesive phenomenon during the 
thermal nanoimprint,we deposited an anti-sticking layer on the replicated stamp 
surface by vapor deposition of (Heptadecafluoro-1,1,2,2-tetradecyl)- 















the electroplating nickel mold after ten times of nanoimprint. 
(3) Develop a new method to fabricate active SERS substrate by using 
nanoimprint lithography combined with electrochemical deposition. By optimizing 
the influnce of plating solution system,temperture,current density and potential on the  
gold morphology,we obtained the mushroom array with 60 nm in diamer and 100 nm 
period . We got a convenient and cost-effective approach to fabricating highly ordered 
Au mushroom-like arrays with sub-10 nm spacing between adjacent mushroom. The 
average gap between the gold mushroom could be exactly controllable by designing 
the electrodeposition course on one piece of substrate. We fabricated mushroom-like 
gold array as highly active SERS substrate using nanoimprint lithography followed by 
gold electrochemical deposition. Raman results show that the mushroom array 
substrate has an raman signal of 656 cps•mW-1 for 1 mM 4-mercaptopyridine 
molecule with the uniformity of 25% which requires a good many efforts. 
Key Words：surface enhanced raman spectroscopy；nanoimprint lithograhpy；
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